Cocaine sensitization models an anhedonia-like condition in rats.
Anhedonia is a core symptom of depression that also characterizes substance abuse-related mood disorders, in particular those secondary to stimulant abuse. This study investigated the long-lasting condition of cocaine sensitization as an inducing condition for anhedonia in rats. Cortical-mesolimbic dopamine plays a central role in assessing the incentive value of a stimulus and an increased dopamine output in these areas after a novel palatable meal seems to correlate with the ability to acquire an instrumental behaviour aimed at earning it again. This dopaminergic response is associated with consistent modifications in the phosphorylation pattern of some cAMP-dependent protein kinase (PKA) substrates and it is mediated by dopamine D1 receptor stimulation. Thus, since behavioural cocaine sensitization is characterized by tonically increased levels of phospho-Thr75 DARPP-32 that is a potent PKA inhibitor, we hypothesized that cocaine-sensitized rats might reveal deficits in palatable food responding. Indeed, non-food-deprived cocaine-sensitized rats showed no interest in palatable food, no dopaminergic response after a palatable meal in terms of increased dopamine output and DARPP-32 phosphorylation changes, and no ability to acquire a palatable food-sustained instrumental behaviour. Repeated administration of an established antidepressant compound, imipramine, corrected these deficits and reinstated the dopaminergic response in the cortico-mesolimbic areas to control values. Thus, the behavioural modifications observed in cocaine-sensitized rats satisfy some requirements for an experimental model of anhedonia since they are induced by repeated cocaine administration (aetiological validity), they mimic an anhedonia-like symptom (construct validity), and are reversed by the administration of imipramine (predictive validity).